Polystyrene-block-poly(ethylene-ran-butylence)-block-polystyrence-graft-maleic (PS-b-Pebb-PS-MA) is an amphiphilic block copolymer which was recently synthesized by our group. By self-organization method, ordered honeycomb-structured PS-b-Peb-b-PS-MA fi lms was achieved in a humid atmosphere. The effects of PS-b-Peb-b-PS-MA concentration, solvent, humidity and additive have been studied. Benzene was the best solvents because it owns the analogous elements with PS-b-Peb-b-PS-MA. The fi lms with regular honeycomb-structure were formed when the PS-b-Peb-b-PS-MA concentration was 20 g/l, benzene as the solvent, and the relative humidity was 80%. With the increase of the benzene/acetone ratio, the pore size of the fi lm became larger. The results showed that ordered honeycomb-structures could be formed by amphiphilic block copolymers and enlarged the family of materials which could be used to form ordered honeycomb-structured fi lms. In addition, the investigation of surface tension which strongly infl uenced the pore size, strengthened the mechanism of the formation of ordered honeycomb-structure. Moreover, with the adding of acetone, better control of the pore size can be achieved.
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A B S T R AC T
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Introduction
Ordered honeycomb-structured fi lms have been attracted great attention due to their wild applications in chemical sensors Francois [6] pioneered this method by casting a solution of star-shaped polystyrene in carbon disulphide onto a substrate and then fi lms with honeycomb structure were obtained. Because of its convenience, researches about the material, the mechanism of patterning, the infl uencing factors of this method have been done. Julian [4] fabricated surfactant-free honeycomb-structured hydrophilic Poly( DL lactide) (P DL LA) and Poly-( DL lactideco-glycolide) P DL LGA thin fi lms by water droplet templating methods and suggested that they could be applicable as scaffolds for tissue engineering. Solvent, polymer concentration and humidity were found to be important factors in the formation of honeycomb structured thin fi lms. Xu [7] prepared regular hydrophobic polysulfone (PSf) honeycomb fi lm and discussed the effects of atmospheric humidity, solution concentration, 
